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Gap Weight: 6 Average Match: 2.912 

Length Weight: 4 Average Mismatch: -2.003 

Quality: 50 Length: 84 

Ratio : 0.625 Gaps : 4 

Percent Similarity: 43.038 Percent Identity: 29.114 
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Figure 6 



1 


ATGGCCGCCG 


CAATCTTGGA 


CAAGGTCAAC 


TTCGGCATTG 


ATCAGCCCTT 


51 


CGGAATCAAG 


CTCGACACCT 


ACTTTGCTCA 


GGCCTATGAA 


CTCGTCACCG 


101 


G AAAGTC CAT 


CGACTCCTTC 


GTCTTCCAGG 


AGGGCGTCAC 


GCCTCTCTCG 


151 


ACCCAGAGAG 


AGGTCGCCAT 


GTGGACTATC 


ACTTACTTCG 


TCGTCATCTT 


201 


TGGTGGTCGC 


CAGATCATGA 


AGAGCCAGGA 


CGCCTTCAAG 


CTCAAGCCCC 


251 


TCTTCATCCT 


CCACAACTTC 


CTCCTGACGA 


TCGCGTCCGG 


ATCGCTGTTG 


301 


CTCCTGTTCA 


TCGAGAACCT 


GGTCCCCATC 


CTCGCCAGAA 


ACGGACTTTT 


351 


om "A i~^rTT^ 7\ rpo 


TGCGACGACG 


GTGCCTGGAC 


CCAGCGCCTC' 


GAGCTCCTCT 


401 


ACTACCTCAA 


CTACCTGGTC 


AAGTACTGGG 


AGTTGGCCGA 


CACCGTCTTT 


451 


TTGGTCCTCA 


AGAAGAAGCC 


TCTTGAGTTC 


CTGCACTACT 


TCCACCACTC 


501 


GAtGACCATG 


GTTCTCTGCT 


TTGTCCAGCT 


moor r^r-y-f. m 7\ r-< 


ACTTCACTG rri 


5 51 


CC TGGGTCCC 


m 7\ mnrtT\ f~~* m t 1 


AACTTGACTG 


TCCACGTCTT 


CATGTACTAC 


601 


TACTACATGC 


GCTCCGCTGC 


CGGTGTTCGC 


ATCTGGTGGA 


AGCAGTACTT 


651 


GACCACTCTC 


CAGATCGTCC 


AGTTCGTTCT 


TGACCTCGGA 


TTCATCTACT 


701 


TCTGCGCCTA 


CACCTACTTC 


GCCTTCACCT 


ACTTCCCCTG 


GGCTCCCAAC 


751 


GTCGGCAAGT 


GCGCCGGTAC 


CGAGGGTGCT 


GCTCTCTTTG 


GCTGCGGACT 


801 


CCTCTCCAGC 


TATCTCTTGC 


TCTTTATCAA 


CTTCTACCGC 


ATTACCTACA 


851 


ATGCCAAGGC 


CAAGGCAGCC 


AAGGAGCGTG 


GAAGCAACTT 


TACCCCCAAG 


901 


ACTGTCAAGT 


CCGGCGGATC 


GCCCAAGAAG 


CCCTCCAAGA 


GCAAGCACAT 


951 


CTAA 











Figure 7 



1 MAAAI LDKVN FGIDQPFGIK LDTYFAQAYE LVTGKSIDSF VFQEGVTPLS 

51 TQREVAMWTI TYFWIFGGR QIMKSQDAFK LKPLFILHNF LLTIASGSLL 

101 LLFIENLVPI LARNGLFYAT GDDGAWTQRL ELLYYLNYLV KYWELADTVF 

151 LVLKKKPLEF LHYFHHSMTM VLCFVQLGGY TSVSWVPITL NLTVHVFMYY 

2 01 YYMRSAAGVR I WWKQ YLTT L QIVQFVLDLG FTYFCAYTYF AFTYFPWAPN 

2 51 VGKCAGTEGA ALFGCGLLSS YLLLFINFYR I T YNAKAKAA KERGSNFTPK 

3 01 TVKSGGSPKK PSKSKHI* 
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SCORES 
57.4% 



MAE DO 
S78624 

MAEDJ 
57 86.14 

MAELO 
S7 8 6::4 

MAED .i 
S786J4 

MAED) 
S78624 

MAEK' 

37 8 bj 4 

MAED.) 
S786J4 

MAEJjj 
S78 62 4 

MAELO 
S7 8 624 

MAEJj i 
S786J4 



Initl: 153 Initn: 
identity in 54 9 bp overlap 



Figure 9 

iyy opt: 495 



150 160 170 180 190 200 

TCTCGACCCAGAGAGAG(jTCGCCATGTGGACTATCACTTACTTCGTCGTCATCTTTGGTG 

I I I I I I I II Mill II II 
CATTAAGCACTTTGCCCGGTGI'GCTATACGCCATCACTGGGTATTAC'^TTATTATTTTTG 
5990 6000 6010 6020 6030 6040 

210 220 230 240 250 260 

gT':':;ccagat:atgaa2ag.:cag--gacggc-ttgaagctcaagcccctcttcatcctcc 
I I I I I I II II II i I I I I I I I ill I I I I I i ii 

GTGGCAGGTTTTTGTTAAGTAAOTOGAAAOCATT^ 
bO^i.i 6060 6070 6080 6090 6100 

270 280 290 300 310 320 

ag/^ctT':c7gctga:gat':G':gtcc--(3gati:gcivjttgctc::tgttcatcgagaacct 
I i I II I III I i I l I I I i i i i I I I i i i in i i 

ATAATTTGiSTTTTAAG-TTCAGTTTCATTG.A-OGGTTTTATTGGTTATO^TTGAAGA^TT 
6110 6120 61 30 6L40 6150 6160 

330 340 350 360 370 380 

GI;l 1 CCCCATGCTG^^:^AGAAACGGAOTl ,, ^l , GTAGl^'::l:AT^:TGCGAC(3ACGGTGCCTGGAC 

II II II I I MM 111:11111111 I Mill I I I M 

AG , I^C(^ATTATTGTTi^Gi^CGGGTTATACrTCGt; , tA , r';i'GTAATATTGGTGCTT'3GA«: 

6170 6180 6190 6200 62 L0 6220 

390 400 4 10 420 4 30 440 

CCAGCGCCTC(^GCTCCTCTAi^TACCTi2AACTACCTGGT'^GTACTGQGAGTT(^G':0^ 

Mi M I I I I I M I I M I It I I I II I I II II II 

TCAACCGGTCGTTACATTATATTACATGAAT f rACATTGTCAAGTTTATTGAA r rTTATAGA 

62 30 62 4 0 6250 62 60 627 0 6280 

450 460 470 480 490 500 

CAOOSTOTTTTTGGTCCTGAAi iAAi^AAGC'IT'rrTGAi^TTCCTi^CACTACrTCGACCACTi? 
I i I I I M I I I M I : I I III I II II I I I I I || III I 

CA': , CTTTTTOT , rGG/rGOTAAAA"AJrAAAA^ATM 1 GACATT , rTTGGA-TACTT — ATCA--C 
6.90 6300 6310 6320 63 30 6340 

510 520 5 30 54 0 550 

GATGACCATGGTTCTCTGGTTTGT CGAGCTTGGA'^ATA-CACTTOAGTGTC :TGG 

Ml I I II I I III M III II I I I I I I I I I I II 

CATGGCG 1 TrACTGCC?TATTATGTTACAC01!AATTGATGGGCACCAi "ATOTATTTCTTGG 
6 350 6 360 6370 6380 6 390 6400 

5>i0 570 580 59') 600 610 

GT'^CCTATTACCCT'^AACTTGAGTGTCCACGTCTTGATGTACTACTACTACA'I'GCGGTGC 
M ! M I I I I I I III I I I I I I M I I I I I I I I I I I I I I II 

G , ^^^^CTATTTCATTGAACG1 1 TGGTGTT I "AGGTGGT'^ATGTATTGGTACTATT , ^ OTTG 

64 10 6420 6430 6440 6450 

620 6 30 64 0 650 660 6 70 

GOTGCC 1 aGTGTI'GGCATCTGGTGGAAGCAGTAL'TT'l^AC'rACTGTCGAGA'rCGTCCAG 

I ' I I I I I I I I ; II I II I M II I I I ! I M II } I I I I I 

GOTGCOAGA ;GCATGAGGGTCTGGT'j3,AAGG^Ti^?-i3TTACCAGATTTCAAA'lTATCCAA 
64 60 64 70 64 80 64 90 6500 6510 

660 690 7 00 710 720 7 30 

T4''CGTTCTTGACCTG'3GATTCATCTACTTGTGCGCCTA i IACCTACTTCGCCTTCACCTAC 
M Ml I II I II I M I II M II I I M I 

T'ri'GTTTTGGATATCGGTTTCATAl'ATTT^'GGTGTCTAGGAA/^AAGCAGTT'^CTTGTAT 
65.10 6530 654 0 6550 6560 657 0 
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Figure 13 



SCORES Initl: 156 Initn: 215 Opt: 296 

Smith-Waterman score: 296; 28.8% identity in 264 aa overlap 



U61954 
MAELO 



10 20 30 40 50 60 

RTFKMMDQILGTNFTYEGAKEVARGLEGFSAKLAVGYIATIFGLKYYMKDRKAFDLSTPL 

i == h-lll : II- II h II 
AQAYELVTGKS1DSFVFQEGVTPLSTQREVAMWTITYFVVIFGGRQIMKSQDAFKLK- PL 
30 40 50 60 70 80 



U61954 
MAELO 



70 80 90 100 110 119 120 
NIWNGILSTFSLLGFLFTF- PTLLSVIRKDGFSHTYSHVSELYTDSTSGYWI F 



FILHNFLLTIASGSLLLLFIENLVPILARNGL FYAICDDGAWTQRLELLYY 

90 100 110 120 130 



U61954 
MAELO 



130 140 150 160 170 

LWVISKIPELLDTVFIVLRKRPLIFMHWYHHALTGYYALVCYHE — DAVHMVWV-VWMNY 

1=111 lllhlhhll |:h:||::| -h : : : || : :| 

LNYLVKYWELADTVFLVLKKKPLEFLHYFHHSMT MVLCFVQLGGYTSVSWVPITLNL 

140 150 160 170 180 190 



U61954 
MAELO 



180 190 200 210 220 230 

I IHAFMYGYYLLKSLKVPI PPSVAQAITTSQMVQFA VAIFAQVHVSYKHYVEGVE 

HUM lh == II I =11 1 = 111= : : | :: :: :: : : 

TVHVFMYYYYMRSAAGVRI — WWKQYLTTLQIVQFVLDLGFIYFCAYTYFAFTYFPWAPN 
200 210 220 230 2 40 250 



U61954 
MAELO 



240 250 260 270 280 

-GLAYSFRGTAI -GFFMLTTYFYLWIQFYKEHYLKNGGKKYNLAPCDQAKTQTKKAN 

I : =h|: I H-h hhlh I : I : || = : = :: I h 

VGKCAGTEGAALFGCGLLSSYLLLFINFYRITY NAKAKAAKERGSNFTPKTVKSGG 

260 270 280 290 300 



MAELO 



SPKKPSKSKHIX 
310 



Figure 14 



SCORES Initl: 178 Initn: 178 Opt: 318 

Smith-Waterman score: 318; 33.0% identity in 188 aa overlap 

50 60 70 80 90 100 

Z6 87 49 SLLTNQDEVFPHIRARRFIQEHFGLFVQMAIAYVILVFSIKRFMRDREPFQLTTALRLWN 

hi :::|= =::|:::: hi : | | 

MAELO ELVTGKS IDSFVFQEGVTPLSTQREVAMWTITYFVVIFGGRQIMKSQDAFKLKPLFILHN 

30 40 50 60 70 80 

110 120 130 140 150 160 

Z6 8749 FFLSVFSIYGSWTMFPF — MVQQ1RLYGLYGCGCEALSNLPSQAEYWLFLTIL3KAVEFV 

hi- | || :: = :| : ||: 1= = == I =h I I | = : 

MAELO FLLTIAS — GSLLLLFIENLVPILARNGLFYAICDD-GAWTQRLELLYYLNYLVKYWELA 

90 100 110 120 130 140 



Z68749 
MAELO 



170 180 190 200 210 220 

DTFFLVLRKKPLIFLHWYHHMATFVFFCSNYPTPSSQSRVGVIVNLFVHAFMYPYYFTRS 
II MM: |||::|| |:|: : :| | | : :|| ||:||| || : : 

DTVFLVLKKKPLEFLHYFHHSMTMVLCFVQLGGYTSVSWVPITLNLTVHVFMYYYYMRSA 
150 160 170 180 190 200 



Z68749 
MAELO 



230 240 250 260 270 

MNI KVPAKI SMAVTVLQLTQF MCFI YGCTLMYYSLATNQARYPSNTPATLQCLSYTL 



AGVRIWWK — QYLTTLQI VQFVLDLGFIYFCAYTYFAFTYFPWAPNVGPICAGTEGAALFG 
210 220 230 240 250 260 



Z68749 



280 
HLL 



MAELO 



CGLLSSYLLLFINFYRITYNAKAP^AAKERGSNFTPKTVKSGGSPKKPSKSKHIX 
270 280 290 300 310 




Figure 15 

SCORES Initl: 30 Initn: 30 Opt: 40 

Smith-Waterman score: 49; 22.1% identity in 86 aa overlap 

10 20 30 40 

AF00313 4 MLYSITRRCYTFFVTSLHFYQLYVTECLENVIFNVLVNGQSINSRWKD 

|:|: : |:| : : ::: :|= |: = = = = : 

MAELO MAAAILDKVNFGIDQPFGIKLDTYFAQA YELVTGKS 1DSFVFQEGVT- - PLSTQREV 

10 20 30 40 50 

50 60 70 80 90 100 

AF00313 4 AEKTITSFPFHF PQTFFQQPHILTLHFLFFVFVSVTLVTVFKKPKCEFPHSLA 

I III i I I |= - || ::::::| :|: :| 

MAELO AMWTITYFWIFGGRQIMKSQDAFKLKPLFILHNFLLT1ASGSLLLLFIENLVPILARXn t G 
60 70 80 90 100 110 



Mouse 

SCORES Initl: 161 Imtn: 

Smith-Waterman score: 325; 2 



Figure 16 



191 Opt: 325 

1% identity in 285 aa overlap 



U97107 
MAE DO 



10 



20 30 39 40 
MI.'TSMTJFSRGLKMLi— LT'IQPVDFETFQDLRPFLEEYWVSSF LIW 

MAAAIDDKVNF'GIDQPF' 3lKLLiTYFAQAVELVTr.S'SIDSFVPjEGVTPLSTQP£VAMWTI 
20 20 40 50 60 



U97107 
MAE DO 



50 60 70 SO 90 100 

VYLLLIWGOTYMKTRFoFSLQRPLILWSFFLAI FSIDGTLRMWKFMATVMFTVGDKQTV 

f ! 1 Y FW I FGG P.Q I Mr ' S Q D A FT OL F T D F I D Fill F D L T FAS--GSL-12LDFIENDV-PIL^RNGD 
70 80 90 100 110 



U97107 
MAE DO 



110 120 1.30 140 150 

OFAIYTC'DAWRFW^FLFLLSKVV ELGDTAF1 1 LPi^RPLI FVHWYHHST — VDDFTS 

: I I I I : : : I : I : : I I I : I I : 1 : : I : I : I I I : I : : I I I II I : : 
FYAI' , DDGAW , rQRLt;LLYYDNYI J VP2i r WELADTVFI A/LKfrKPLEFLHYFHHSMTMVDOFVQ 
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SCORES Initl: 87 Initn: 218 Opt: 232 

Smith-Waterman score: 272; 29.7% identity in 232 aa overlap 
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1 MGTDQGKTFT WEELAAHNTK DDLLLAIRGR VYDVTKFLSR HPGGVDTLLL 

51 GAGRDVT PVF EMYHAFGAAD A I MKKY YVGT LVSNELPIFP E PTVFHKT I K 

101 TRVEGYFTDR NIDPKNRPEI WGRYALIFGS LIASYYAQLF VPFWERTWL 

151 QWFAI IMGF ACAQVGT-NPT. HDASHFSVTH NPTVWKI LGA THDFFNGASY 

2 01 LVWMYQHMLG HHPYTNIAGA DPDVSTSEPD VRRI KPNQKW FVNHINQHMF 
251 VPFLYGLLAF KVRIQDINIL YFVKTNDAIR VNPISTWHTV MFWGGKAFFV 

3 01 WYRLIVPLQY LPLGKVLLLF TVADMVSSYW LALTFQANHV VEEVQWPLPD 
3 51 ENGIIQKDWA AMQVETTQDY AHDSHLWTSI TGSLNYQAVH HLFPNVSQHH 
401 YPDILAIIKN TCSEYKVPYL VKDTFWQAFA SHLEHLRVLG LRPKEE* 
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1 ATGGAGTCGA TTGCGCCATT CCTCCCATCA AAGATGCCGC AAGATCTGTT 

51 TATGGACCTT GCCACCGCTA TCGGTGTCCG GGCCGCGCCC TATGTCGATC 

101 CTCTCGAGGC CGCGCTGGTG GCCCAGGCCG AGAAGTACAT CCCCACGATT 

151 GTCCATCACA CGCGTGGGTT CCTGGTCGCG GTGGAGTCGC CTTTGGCCCG 

201 TGAGCTGCCG TTGATGAACC CGTTCCACGT GCTGTTGATC GTGCTCGCTT 

251 ATTTGGTCAC GGTCTTTGTG GGCATGCAGA TCATGAAGAA CTTTGAGCGG 

301 TTCGAGGTCA AG AC GTTTT C GCTCCTGCAC AAC TTTTGTC TGGTCTCGAT 

351 CAGCGCCTAC ATGTGCGGTG GGATCCTGTA CGAGGCTTAT CAGGCCAACT 

4 01 ATGGACTGTT TGAGAACGCT GC TGATC AT A CCTTCAAGGG TCTTCCTATG 

451 GCCAAGATGA TCTGGCTCTT CTACTTCTCC AAGATCATGG AGTTTGTCGA 

501 CACCATGATC ATGGTCCTCA AGAAGAACAA CCGCCAGATC TCCTTCTTGC 

551 ACGTTTACCA CCACAGCTCC ATCTTCACCA TCTGGTGGTT GGTCACCTTT 

601 GTTGCACCCA AC GGTGAAGC CTACTTCTCT GCTGCGTTGA ACTCGTTCAT 

651 CCATGTGATC ATGTACGGCT ACTACTTCTT GTCGGCCTTG GGCTTCAAGC 

701 AGGTGTC GTT CATCAAGTTC TACATCACGC GCTCGCAGAT GACACAGTTC 

751 TGCATGATGT CGGTCCAGTC TTCCTGGGAC ATGTACGCCA TGAAGGTCCT 

801 TGGCCGCCCC GG AT AC C C C T TCTTCATCAC GGCTCTGCTT TGGTTCTACA 

851 TGTGGAC CAT GCTCGGTCTC TTCTACAACT TTTACAGAAA GAACGCCAAG 

901 TTGGCCAAGC AGGCCAAGGC CGACGCTGCC AAGGAGAAGG CAAGGAAGTT 

951 GCAGTAA 



Figure 23 



1 MESIAPFLPS KMPQDLFMDL ATAIGVRAAP YVDPLEAALV AQAEKYIPTI 

51 VHHTRGFLVA VESPLARELP LMNPFHVLLI VLAYLVTVFV GMQIMKNFER 

101 FEVKTFSLLH NFCLVSISAY MCGGILYEAY QANYGLFENA ADHTFKGLPM 

151 AKMIWLFYFS KTMEFVDTMI MVLKKNNRQI SFLHVYHHSS IFTIWWLVTF 

201 VAPNGEAYFS AALNSFIHVI MYGYYFLSAL GFKQVSFIKF YITRSQMTQF 

251 CMMSVQSSWD MYAMKVLGRP GYP F F I TALL WFYMWTMLGL FYNFYRKNAK 

301 LAKQAKADAA KEKARKLQ* 
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Figure 27 



SCORES Initl : 114 Initn: 27 8 Opt: 27 8 

Smith-Waterman score: 308; 30.9% identity in 259 aa overlap 
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Figure 29 



SCORES Initl: 83 Initn: 186 Opt: 271 

Smith-Waterman score: 297; 28.5% identity in 242 aa overlap 



MAELO 
HS1 



30 40 50 60 70 80 

YELVTGKSIDSFVFQEGVTPLSTQREVAMWTITYFWIFGGRQIMKSQDAFKLKPLFILH 

STYFKALLGPRDTRVKGWFLLDNYIPTFICSVIYLLIWLGPKYMRNKQPFSCRGILVVY 
10 20 30 40 50 60 



MAELO 
HS1 



90 100 110 120 130 140 

NFLLTIASGSLLLLFIENLVPILARNGLFYAICDDGAWTQRLELLYYL — NYLVKYWELA 
h Ih I | :| | :: : : |: | : :::: | |: | |: 

NLGLTLLS LYMFCELVTGVWEGKYNFFCQGTRTAGESDMKI IRVLWWYYFSKLIEFM 

70 80 90 100 110 120 



MAELO 
HS1 



150 160 170 180 190 200 

DTVFLVLKK — KP LEF LI I YFHH - SMTMVLCFVQLGGYT SVS WVP I TLNLTVHVFMYYYY- 

M h:|:| : : II -II II : Ih : h Ml =|| = l| II 

DTFFFILRf^SnSIHQITVLHVYHHASMLNIWWFVMNWVPCGHSYFGATLNSFIHVLMYSYYG 
130 140 150 160 170 180 



MAELO 
HS1 



210 220 230 240 250 260 

MRSAAGVR- - IWWKQYLTTLQIVQFVLDLGFI YFCAYTYFAFTYFPWAPNVGKCAGTEGA 

= h : = l =111 = 1 = 1 l-llll = = h II hi 

LSSVPSMRPYLWWKKYITQGQLLQFVLTI- IQTSCGVI W-P CTFPLGW 

190 200 210 220 230 



MAELO 
HS1 



270 280 290 300 310 

ALFGCGLLSSYLLLFINFYRITYNAKAKAAKERGSNFTPKTVKSGGSPKKPSKSKHI 
I I : I : II III ||||:::: 

lyfqigymislialftnfyiqtynkp:gasrrkdhlkdhqngsmaavnghtnsfsplennv 

240 250 260 270 280 290 



HS1 



kprklrkdx 

300 



Figure 30 



SCORES Initl: 88 Initn: 208 Opt: 272 

Smith-Waterman score: 279; 28.2% identity in 266 aa overlap 

30 40 50 60 70 80 

MAELO QAYELVTGKSIDSFVFQEGVTPLSTQREVAMWT^ 

: I =111= H I II :: hh ::| 

HS2 VNLYQEVMKHADPRIQGYPI^ 

10 20 30 40 50 60 

90 100 110 120 130 140 

MAELO LHMFLLTIASGSLLLT .FT EN-- LVP I LAR- NGLF YA ICDDGAWTQRLELLYYLNYLVICYW 

-!! h ! - h = I I : : |: :: |: |: :: |: 

HS2 VYNFSLVALSLYIVYEFLMSGWLSTYTWRCDPVD KF1 

70 80 90 100 110 120 

150 160 170 180 190 

MAELO ELADTVFLVLKKK — PLEFLHYFHHSMT MVLCFVQLGGYTSVSWVPITIiNTLTVHVF 

I i lll = = = hll = ill lllh : ||= I : =| :|||: 

HS2 EI^nTIVIFILRKKDGQVTFLHVFHHSVLPWSWV^ INSSVHVI 

130 140 150 160 170 

200 210 220 230 240 
MAELO MYYYYMRSAAGV RIWWKQYLTTLQIVQFVL DLGFIYF CAYTYFAFTYFPW 



i i i i mi *! I i • * * I * * l * • I I I I • • II I I I • ■ * - I 

HS2 MYLYYGLSAFGPVAQPYLWWKKHMTAIQLIQFVLVSLHISQYYFMSSC 

180 190 200 210 220 230 

250 260 270 280 290 300 

MAELO APWGKCAGTEGAALFGCGLLSSYLLLFINFYRITYNAKA^ 



HS2 MYG T I FFMLF SNFWYHS YTKGKRLPRALQQNGAPG IAICVKAN 

240 250 260 270 

310 

MAELO PKKPSKSKHI 

HS2 X 
280 



Figure 3 1 



SCORES Initl: 88 Initn: 207 Opt: 223 

Smith-Waterman score: 236; 30.4% identity in 191 aa overlap 



MAELO 
MM2 

MAELO 
MM2 

MAELO 
MM2 



100 110 120 130 140 150 

LLLLF I ENLVP I LARNGLFYAI CDDGAWTQRLELLY^ - 

h : =| =| I M |||:::|:|| 
IVYEFLMSGWLSTYTWRCDPIDFSNSPEALRMVRVAWLFM^ 

20 30 40 50 60 70 

160 170 180 190 200 209 
-LEFLHYFHHSMTMVLCF VQLGGYTSVSWVP ITLNLTVHVFMYYYYMRSAAGV 

: ill 1111= = = 11 = I = H :||| II II II I 

QVTFLHWHHSVLPWSWWWGIKIAPGGMGSFHAM INSSVHVVMYLYYGLSALGPVAQ 

80 90 100 110 120 130 

210 220 230 240 250 260 

-RIWWKQYLTTLQIVQFVL DLGFIYF CAYTYFAFTYFPWAPNVGKCAGTEGAAL 

= ll|:::|::|::|||| == II I I I == :: I 

PYLWWICKHMTAIQLIQFVLVSLHISQYYFMPSCNYQYPVIIHLIW M 

140 150 160 170 



MAELO 
MM2 



270 280 290 300 310 

FGCGLLSSYLLLFINFYRITYNAKAKAAKERGSNFTPKW 

:| : :::|| lh :|: = : :| :| hi 

YG T I FF I LF SNFWYHS YTKGKRL PRAVQQNGAPATTKVKAN 

180 190 200 210 



Figure 32 



SCORES Initl ; 51 Initn : 
Smith-Waterman score: 168; 



115 Opt: 168 
30.4% identity in 115 aa overlap 



MAELO 
AI225632 

MAELO 
AI225632 

MAELO 
AI225632 



30 40 50 60 70 80 

YELVTGKSIDSFWQEGVTPLSTQREV^ 

NAFLD1>MFGPRDSRVRGWFLLDSYLP 

20 30 40 50 60 70 



90 100 110 120 

NFLLTIASGSLLLLFIENLVPILARNGLFYAICDD- 



NLAITLLSAYMLVELI - 
80 



130 140 
- - GAWTQRLELL YYLNYLVKYWE 
= : :| : |:: | |: : |: i | 

-LSSWEGGYNIjQCQNLDSAGEGDVRVAKVLVWYYFSKLVE 
90 100 110 120 



150 160 170 180 190 200 

LADTVFLVLKICK- - PLEFLHYFHHSMTMVLCFVQLGGYTSVSWV 

FLDTIFFVLRICKANQITFLHVYHHASMFNI 
130 140 150 



Figure 33 



SCORES Frame: (3) Initl: 332 Initn: 332 
40.3% identity in 144 aa overlap 



Opt: 384 



80 90 100 110 120 130 

GLELO LIVLAYLVTVFVGMQIMKNFERFEVKTFSLLHNFCLVSISAYMCGGILYEAYQANYGL-F 

|:|: :: :|||| : :: :::::|:| 
AI 8 1 5 9 6 0 LYNLGITLLSAYMLAELILSTWEGGYNLQC 

10 20 30 

140 150 160 170 180 190 

GLELO ENAADHTFKGLPMAKMIWLFYFSKIMEFVDTMIMVLKKNNRQISFLHVYHHSSIFTIWWL 

= :||::| -INI : | | : | | s = : | | : | : : | | : | | | | | | | : | : | : | | | 
AI 8 15960 QDLTSAGEADIRVAKVLWWYYFSKSVEFLDTIFFVLRKKTSQITFLHVYHHASMFNIWWC 

40 50 60 70 80 90 



200 210 220 230 240 250 

GLELO VTFVAPNGEAYFSAALNSFIHVIMYGYYFLSAL-GFKQVSFIKFYITRSQMTQFCMMSVQ 

I I |::=|s ||:: ss:: : | |:|::|::|| 

AI 815960 VLNWIPCGQSFFGPTLNSFIHILMYSYYGLSVFPSMHKYLWWKKYLTQAQLVQF 

100 110 120 130 140 



GLELO 



260 270 280 290 300 310 

SSWDMYAMKVLGRPGYPFFITALLWFYMWTMLGLFYNFYRKNAKLAKQAKADAAKEKARK 



Figure 34 



SCORES Initl: 316 Initn: 384 Opt: 477 

Smith-Waterman score: 477; 34.2% identity in 240 aa overlap 



GLELO 



50 60 70 80 90 100 

AQAEKYIPTIVHHTRGFLVAVESPLARELPLMNPFHVLLIVLAYLVTVFVGMQIMKNFER 

| | : ::: : ||: |::| : |:| : 
MEHFDASLSTYFKALLGPPDTPVKGWFTiLDNYIPTFICSVI YLLIVWLGPKYMRNKQP 
10 20 30 40 50 



1 



FE" 



LKNFCLVSISAYMCGGILYEAYQANYGLF-ENAADHTFKGLPMAKMIWLFYF 



HS1 



FSCRG1LWYNLGLTLLSLYMFCELVTGVWEGKYNFFCQGTRTAGESDMKI IRVLWWYYF 
60 70 80 90 100 110 



160 170 180 190 200 210 219 

GLELO SKIMEFVDTMIMVLKKNNRQISFLIIVYHHSSIFTIWWLVTFVAPNGEAYFSAALNSFIHV 
||::||:||::::|:|||:||: | | | | | | : | : : : || | : | :| | : : | | : | : | | | | | | | 
HS1 SKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWFVMNWVPCGHSYFGATLNSFIHV 
120 130 140 150 160 170 

220 230 240 250 260 270 

GLELO IMYGYYFLSAL-GFKQVSFIKFYITRSQMTQFCMMSVQSSWDMYAMKVLGRPGYPFFITA 

:||:|| = : =:= = 1 Ill-h II : :|:| h :|: 

HS1 LMYSYYGLSSVPSMRPYLWWKKYITQGQLLQFVLTIIQTS CGVIWPCTFPLGWLY 

180 190 200 210 220 230 



GLELO 
HS1 



280 290 300 310 

LLWFYMWTMLGLFYNFYRK — NAKLAKQAKADAAKEKARKLQ 

II III = I I I- I 

FQIGYMISLIALFTNFYIQTYNKKGASRRKDHLKDHQNGSMAAVNGHTNSFSPLENNVKP 
240 250 260 270 280 290 




Figure 35 



SCORES Initl: 80 Initn: 114 Opt: 178 

Smith-Waterman score: 178; 28.8% identity in 146 aa overlap 

140 150 160 170 180 190 

FENAADHTFKGLPMAKMIWLFYFSKIMEFVDTMIMVLKKNNRQISFLHWHHSSIFTIWW 

||::::|:| =:= Ml III = = = I 
DTIFIILRK- -QKLIFLHWYHHITVLLYSW 
10 20 

200 210 220 230 240 250 

LVTFVAPNGEAYFSAALNSFIHVIMYGYYFLSALGFKQVSFIKFYITRSQMTQFCMMSVQ 



YSYKDMVAGGGWF-MTMNYGVHAVMYSYYALRAAGFRVSRKFAMFITLSQITQMLMGCW 
30 40 50 60 70 80 

260 270 280 290 300 310 

GLELO SSWDMYAMKVLGRPGYPFFITALLW — FYMWTMLGLFYNFYRKN — AKLAKQAKADAAKE 

= ' = 1= = I = = l :::-! || :|: : =|: | :||: 

AC 0 0 4 0 5 0 NYLVFCWMQ — HDQCHSHF-QNIFWSSLMYLSYLVLFCHFFFEAYIGKMRKTTKAEX 

90 100 110 120 130 140 



GLELO 
AC004050 



GLELO 
AC004050 



GLELO 



KARKLQ 



Figure 36 



SCORES Initl : 2 88 Initn: 288 Opt : 399 

Smith-Waterman score: 399; 34.6% identity in 211 aa overlap 

80 90 100 110 120 130 

GLELO LLIVLAYLVTVFVGMQIMKNFERFEVKTFSLLHNFCLVSISAYMCGGILYEAYQANYGLF 



MM2 IVYNFSLVILSLYIVYEFLMSGWLSTYTWR 

10 20 30 

140 150 160 170 180 190 

ENAAD--HTFKGLPMAKMIWLFYFSKIMEFVDTMIMVLKKNNRQISFLHVYHHSSIFTIW 



CDPIDFSNSPEALRMVRVAWLFMLSKVIELMDTVIFILRKKDGQVTFLHVFHHSVLPWSW 
40 50 60 70 80 90 

200 210 220 230 240 250 

WLVTFVAPNGEAYFSAALNSFIHVIMYGYYFLSALGFKQVSFI — KFYITRSQMTQFCMM 

I :|hl : M =|| =11 = 11 II Mill := I = = | h II = = 

WWGIKIAPGGMGSFHAMINSSVHWMYLYYGLSALGPVAQPYLWWKKHMTAIQLIQFVLV 
100 110 120 130 140 150 

260 270 280 290 300 309 

GLELO SVQSSWDMYAMKVLGRPGYPFFITALLWFYMWTMLGLFYNF YRKNAKLAKQAKADA 

l = = I = = l I = M =1 hhl == II II | |: :| : :: :: 

MM2 SLHIS-QYYFMPSCNYQ-YPVI IH-LIWMYGTIFFILFSNFWYHSYTKGKRLPRAVQQNG 

160 170 180 190 200 



GLELO 
MM 2 



GLELO 
MM2 



310 

GLELO AKEKARKLQ 
I 

MM2 APATTKVKAN 
210 



Figure 37 



SCORES Initl : 160 Initn: 22 7 Opt : 269 

Smith-Waterman score: 269; 35.3% identity in 119 aa overlap 



GLELO 
AI225632 



50 60 70 80 90 100 

PTIVHHTRGFLVAVESPLARELPLMNPFHVLLIVLAYLVTVFVGMQIMKNFERFEVKTFS 

::::::||:::::| : ||| : :: : 
NEVNAFLDNMFGPRDSRVRGWFLLDSYLPTFILTITYLLSIWLGNKYMKNRPALSLRGIL 
10 20 30 40 50 60 



GLELO 
AI225632 



110 120 130 140 150 160 

LLHNFCLVSISAYMCGGILYEAYQANYGLFENAADHTFKG-LPMAK-MIWLFYFSKIMEF 

1 = 1= = = = I I I I =: :::::hl : | : :| : :|| ::| :||||::|| 

TLYNLAITLLSAYMLVELILSSWEGGYNLQCQNLDSAGEGDVRVAKVLVW- YYFSKLVEF 
70 80 90 100 110 120 



GLELO 
AI225632 



170 180 190 200 210 220 

VDTMIMVLKKNNRQISFLHVYHHSSIFTIWWLVTFVAPNGEAYFSAALNSFIHVIMYGYY 

hh I h I I I I I I I = I = I : I 
LDTIFFVLRKKANQITFLHVYHHASMFNI 
130 140 150 



Figure 38 



SCORES Initl: 64 Initn: 129 Opt: 233 

Smith-Waterman score: 2 3 9; 23.7% identity in 279 aa overlap 



GLELO 
U97107 



20 30 40 50 60 70 

FMDLATAIGVRAAPWDPLEAALVAQAEKYIPTIVHHTRGFLVAVESPLAREL PL 

: I :: :||: : : :| | |: 

MDTSMNFSRGLKMDLMQPYDFETFQDLRPF 
10 20 30 



GLELO 
U97107 



80 90 100 110 120 129 

MNPFHV — LLIVLAYLVTVFVGMQIMKNFERFEVKTFSLLHNFCLVSISAYMCGGILYEA 
= = = I :|ll = = lh = 11= h= = I - :| :| |: :| : | : : 
LEEYWVSSFLIVVVYLLLIVVGQTYMRTRKSFSLQRPLILWSFFLAIFS- - ILGTLRKWK 
40 50 60 70 80 



GLELO 
U97107 



130 140 150 160 170 180 

YQAN YGLFENAADHTFKGLPMAKMIW — LFYFSKIMEFVDTMIMVLKKNNRQI SFL 

= = l'= I i = = = = : = = = I II =lh=h II = ::|:| I = h 

FMATVMFTVGLKQTVCFAI YTDDAVVRF-WSFLFLLSiCVVELGDTAFIILRK — RPLIFV 
90 100 110 120 130 140 



GLELO 
U97107 



190 200 210 220 230 240 

HVYHHSSI — FTIWWLVTFVAPNGEAYFSAALNSFIHVIMYGYYFLSALGFKQVSFIKFY 
I Illh = II : : I hi ::: :| =| :|| || ::| :|: ::= = 

HWYHHS TVLLFTSFGYKNKV- PSGGWFMT- -MNFGVHSVMYTYYTMKAAKLKHPNLLPMV 
150 160 170 180 190 200 



GLELO 
U97107 



250 260 270 280 290 

ITRSQMTQFCMMSVQSSWDMYAMKVLG — RPGYPFFITALLWFYMWTMLGLFYN — FYRK 



ITSLQILQMVLGTIFGILNYIWRQEKGCHTTTEHFFWSFMLYGTYFILFAHFFHRAYLRP 
210 220 230 240 250 260 



GLELO 
U97107 



300 310 
NAKLAKQAKADAAKEfLARKLQ 

KGKVASKSQ 
270 



Figure 39 



SCORES Initl: 100 Initn: 205 Opt: 271 

Smith-Waterman score: 271; 30.7% identity in 218 aa overlap 

60 70 80 90 100 110 

GLELO TRGFLVAVESPLARELPLMNPFHVLLIVLAYLVTVFVGMQIMKNFERFEVKTFSLLHNFC 

1 = 1 = 11 =1 = 1 = h= : II 

U6 874 9 ATHGPKNFPDAEGRKFFADHFDVTIQASILYMVWFGTKWFMRNRQPFQLTIPLNIWNFI 
(F56H11.4) 30 40 50 60 70 80 

120 130 140 150 160 

GLELO LVS I SAYMCGGI LYEAYQ — ANYGL FENAADHTFKGLPMAKMIWLFYFSKIMEFVDT 

l = = = l : I = II 1= : :: I I || : :|||: ||::|:||l 

TIfiR74 9 LAAFSIAGAVKMTPEFFGTIANKGIVASYCKVFDFT-KG-ENGYWVWLFMASKLFELVDT 
(F56H11.4) 90 100 110 120 130 140 



GLELO 



170 180 190 200 210 220 

MIlWLfCKNNRQISFLHVYHHSSIFTIWWLVTFVAPNGEAYFSAALNSFIHVIMYGYYFLS 



U6 87 4 9 IFLVLRK- -RPLMFLHWYHHI LTMI YAWYSHPLTP-GFNRYGI YLNFVVHAFMYSYYFLR 

(F5 6H11 .4) ISO 160 17 0 180 190 

230 240 250 260 270 280 

GLELO ALGFKQVSFIKFYITRSQMTQFCMMSVQSSWDMYAMKVLGRP-GYPFFITALLWFYMWTM 
:: :: :|| || |::|| : : : | |: : : : | ]: |: 

U6 87 49 SMKIRVPGFIAQAITSLQIVQFI ISCAVLAHLGYLMHFTNANCDFEPSVFKLAVFMDTTY 

(F56H11.4) 200 210 220 230 240 250 



GLELO 



290 300 310 

LGLFYNFYRKNAKLAKQAKADAAKEKARKLQ 



U6 8 7 4 9 LALFVNFFLQS WLRGGKDKYKAVPKKKNN 

(F56H11.4) 260 270 280 



Figure 40 



SCORES Initl : 189 Initn: 2 64 Opt : 3 58 

Smith-Waterman score: 358; 28.7% identity in 296 aa overlap 

10 20 30 40 50 59 

MAELO MAAAILDKVNFGIDQPFGIKLDTYFAQAYELVTGKSIDSFVFQEGVTPLSTQREVAMW-T 

::: : :|:|| : : :: :: :| || :: : :|:: : 

U6 87 4 9 MAQHPLVQRLLDVKFDT KRFVAIATHGPKNFPDAEGRKFFADHFDVTIQAS 

(F56H11.4) 10 20 30 40 50 



MAELO 

U6R749 
(F56H11 .4] 



60 70 80 90 100 110 

ITYFWIFGGRQIMKSQDAFKLK-PLFILHNFLLTIASGSLLLLFIENLVPILARNGLFY 



ILYMWVFGTKWFMRNRQPFQLTIPLNIW-NFILAAFSIAGAVKMTPEFFGTIANKGIVA 
60 70 80 90 100 110 



MAELO 



120 130 140 150 160 170 

AICDDGAWTQRLELLYYLNYLV-KYWELADTVFLVLKKKPLEFLHYFHHSMTMVLCFVQL 



U6 8 7 49 SYCPCVFDFTKGENGYWVWLFMASKLFELVDTIFLVLRKRPLMFLHWYHHILTMIYAWYSH 
(F56H11.4) 120 130 140 150 160 170 

180 190 200 210 220 230 

MAELO GGYTSVSWVPITLNLTVHVFMY- YYYMRSAAGVRI — WWKQYLTTLQIVQFVLDLGFIYF 

= : I I h ^ I ! ^ I ! I !h:i! :|= = | : | : | | | | | | : : : : : 

U6 8 7 4 9 PLTPGFNRYGIYLNFWHAFMYSYYFLRSMK- IRVPGFIAQAITSLQIVQFI I SCAVLAH 

(F56H11.4) 180 190 200 210 220 



MAELO 



240 250 260 270 280 
CAYT- YFAFTYFPWAPNVGKCAGTEGAALFGCGLLSSYLLLFINFYRITY NAKAK 



U68749 



LGYLMHFTNANCDFEPSVFKLA VF- 



(F56H11 .4) 230 



240 



250 



-MDTTYLALFVNFFLQSYVLRGGKDKYK 
260 270 280 



MAELO 



290 300 310 

AAKERGSNFTPKTVKSGGSPKKPSKSKHI 



U68749 
(F56H11 .4] 



AVPKKKNN 




Figure 41 

SCORES Initl: 77 Initn: 155 Opt: 264 

Smith-Waterman score: 264; 27.2% identity in 206 aa overlap 

40 50 60 70 80 90 

GLELO AALVAQAEKYIPTIVHHTRGFLVAVESPLARELPLMNPFHVLLIVLAYLVTVFVGMQIMK 

I : II 1 = |::::| h-h 

DM1 PTKMINMDISVTPNYSYIFDFENDFIHQRTRKWMLENWTWVFYYCGIYMLVIFGGQHFMQ 
10 20 30 40 50 60 

100 110 120 130 140 150 

NFERFEVKTFSLLHNFCLVSISAYMCGGILYEAYQA — NYGLFENAADHTF — KGLPMAK 
I I!-: :: | |: :| : : | == :||||::: =: : 

NRPRFQLRGPLIIWNTLLAMFSIMGAARTAPELIHVLRHYGLFHSVCVPSYIEQDRVCGF 
70 80 90 100 110 120 

160 170 180 190 200 210 

MIWLFYFSKIMEFVDTMIMVLKKNNRQISFLHVYHHSSIFTIWWLVTFVAPNGEAYFSAA 

Ml h lh::||:| : = III III h ::: :: | : : 

WTWLFVLSKLPELGDTIFIVLRK — QPLIFLHWYHHITVLI YSWF- SYTEYTSSARWFI V 
130 140 150 160 170 180 

220 230 240 250 260 270 

LNSFIHVIMYGYYFLSALGFKQVSFIKFYITRSQMTQFCMMSVQSSWDMYAMKVLGRPGY 

:| =1 :||:|| hi h II- II |::|: : : = I =h I 

MNYCVHSVMYSYYALKAARFNPPRFISMIITSLQLAQMIIGCAINVWANGFLKTHGTXSC 
190 200 210 220 230 240 

280 290 300 310 

GLELO PFFITALLWFYMWTMLGLFYNFYRKNAKLAKQAKADAAKEKARKLQ 

DM1 HISQRNINLSIAMYSSYFVLFARFFYKAYLAPGGHKSRRMA 
250 260 270 280 



GLELO 
DM1 



GLELO 
DM1 



GLELO 
DM1 



Figure 42 



SCORES Initl: 181 Initn: 279 Opt: 328 

Smith-Waterman score: 328; 30.0% identity in 237 aa overlap 



MAELO 
DM1 



40 50 60 70 80 90 

VTGKSIDSFVFQEGVTPLSTQREVAMWTITYFWIFGGRQIMKSQDAFKLKPLFILHNFL 

h:|||||:::|::: hh =|= | | 
IFDFENDFIHQRTRKVJMLENWTWVFYYCGIYMLVIFGGQHFMQNRPRFQLRGPLIIWNTL 
30 40 50 60 70 80 



MAELO 
DM] 



100 110 120 130 140 149 

LTIASGSLLLLFIENLVPILARNGLFYAICDDGAWTQ-RLELLY- YLNYLVKYWELADTV 
h: I =h =1 = llh-l = | |: :: :| | | ||:||: 

LAMFSIMGAARTAPELIHVLRHYGLFHSVCVPSYIEQDRVCGFWTWLFVLSKLPELGDTI 
90 100 110 120 130 140 



150 160 170 180 190 200 

MAELO FLVLKKKPLEFLHYFHHSMTMVLCFVQLGGYTS-VSWVPITLNLTVHVFMYYYYMRSAAG 

\--W--\--W llh = il = = : : : 111 = 1 l-l || || || :|| 

DM1 FIVLRKQPLIFLHWYHHITVLI YSWFSYTEYTSSARWF- IVMNYCVHSVMYSYYALKAAR 

150 160 170 180 190 200 



MAELO 
DM1 



210 220 230 240 250 260 

VRI - -WWKQYLTTLQIVQFVLDLGFI YFCAYTYFAFTYFPWAPNVGKCAGTEGAALFGCG 
: :: :|:||::|::: || : :| :: : :: :| :: :: : 

FNPPRFISMI ITSLQLAQMIIG CAINVWANGFLK-THGTXSCHI SQRNINLSIA 

210 220 230 240 250 



MAELO 
DM1 



270 280 290 300 310 

LLSSYLLLFINFYRITYNAKAKAAKERGSNFTPKTVKSGGSPKKPSKSKHI 

: l||::|| h =| I = -i 
MYSSYFVLFARFFYKAYLAPGGHKSRRMA 
260 270 280 



Figure 43 



1 ATGGAACATT 

51 CCCTCGAGAT 

101 CCACATTTAT 

151 AAATACATGA 

2 01 GTATAACCTT 

2 51 TAACAGGAGT 

3 01 ACCGCAGGAG 
351 CTTCTCCAAA 
401 AGAACAACCA 
451 CTGAACATCT 
501 TTTTGGTGCC 
551 ATGGTTTGTC 
601 TACATCACTC 
651 CAGCTGCGGG 
701 TCCAGATTGG 
751 ATTCAGACCT 
801 GGACCACCAG 
851 TTTCACCCCT 
9 01 AGTCAAAGAA 



TTGATGCATC 
ACTAGAGTAA 
CTGCTCTGTC 
GGAATAAACA 
GGACTCACAC 
ATGGGAAGGC 
AATCAGATAT 
CTCATAGAAT 
CCAGATCACG 
GGTGGTTTGT 
ACACTTAATA 
GTCAGTCCCT 
AGGGGCAGCT 
GTCATCTGGC 
ATACATGATT 
ACAACAAGAA 
AATGGGTCCA 
GGAAAACAAT 
TTGA 



ACTTAGTACC 
AAGGATGGTT 
ATATATTTAC 
GCCATTCTCT 
TGCTGTCTCT 
AAATACAACT 
GAAGATTATC 
TTATGGACAC 
GTCCTGCACG 
GATGAACTGG 
GCTTCATCCA 
TCCATGCGTC 
GCTTCAGTTT 
CGTGCACATT 
TCCCTGATTG 
AGGGGCCTCC 
TGGCTGCTGT 
GTGAAGCCAA 



TATTTCAAGG 
TCTTCTGGAC 
TAATTGTATG 
TGCCGGGGGA 
GTATATGTTC 
TCTTCTGTCA 
CGTGTCCTCT 
TTTCTTCTTC 
TCTACCACCA 
GTCCCCTGCG 
CGTCCTCATG 
CATACCTCTG 
GTGCTGACAA 
CCCTCTTGGT 
CTCTCTTCAC 
CGAAGGAAAG 
GAATGGACAC 
GGAAGCTGCG 



CATTGCTAGG 
AATTATATAC 
GCTGGGACCA 
TTTTAGTGGT 
TGTGAGTTAG 
GGGCACACGC 
GGTGGTACTA 
ATCCTGCGCA 
TGCCTCGATG 
GCCACTCTTA 
TACTCTTACT 
GTGGAAGAAG 
TCATCCAGAC 
TGGTTGTATT 
AAACTTCTAC 
ACCACCTGAA 
ACCAACAGCT 
GAAGGATTGA 




Figure 44 

1 MEHFDASLST 

51 KYMRNKQPFS 

101 TAGESDMKI I 

151 LNIWWFVMNW 

201 YITQGQLLQF 

2 51 IQTYNKKGAS 



YFKALLGPRD 
CRGILWYNL 
RVLWWYYFSK 
VPCGHSYFGA 
VLTIIQTSCG 
RRKDHLKDHQ 



TRVKGWFLLD 
GLTLLSLYMF 
LIEFMDTFFF 
TLNSFIHVLM 
VIWPCTFPLG 
NGSMAAVNGH 



NYIPTFICSV 
CELVTGVWEG 
ILRKNNHQIT 
YSYYGLSSVP 
WLYFQIGYMI 
TNSFSPLENN 



IYLLIVWLGP 
KYNFFCQGTR 
VLHVYHHASM 
SMRPYLWWKK 
SLIALFTNFY 
VKPRKLRKD* 
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Figure 46 



1 ATGGCTCAGC ATCCGCTCGT TCAACGGCTT CTCGATGTCA AATTCGACAC 

51 GAAACGATTT GTGGCTATTG CTACTCATGG GCCAAAGAAT TTCCCTGACG 

101 CAGAAGGTCG CAAGTTCTTT GCTGATCACT TTGATGTTAC TATTCAGGCT 

151 TCAATCCTGT ACATGGTCGT TGTGTTCGGA ACAAAATGGT TCATGCGTAA 

2 01 TCGTCAACCA TTCCAATTGA CTATTCCACT CAACATCTGG AATTTCATCC 

2 51 TCGCCGCATT TTCCATCGCA GGAGCTGTCA AAATGACCCC AGAGTTCTTT 

301 GGAACCATTG CCAACAAAGG AATTGTCGCA TCCTACTGCA AAGTGTTTGA 

351 TTTCACGAAA GGAGAGAATG GATACTGGGT GTGGCTCTTC ATGGCTTCCA 

401 AACTTTTCGA ACTTGTTGAC ACCATCTTCT TGGTTCTCCG TAAACGTCCA 

451 CTCATGTTCC TTCACTGGTA TCACCATATT CTCACCATGA TCTACGCX'TG 

501 GTACTCTCAT CCATTGACCC CAGGATTCAA CAGATACGGA ATTTATCTTA 

551 ACTTTGTCGT CCACGCCTTC ATGTACTCTT ACTACTTCCT TCGCTCGATG 

6 01 AAGATTCGCG TGCCAGGATT CATCGCCCAA GCTATCACAT CTCTTCAAAT 
651 CGTTCAATTC ATCATCTCTT GCGCCGTTCT TGCTCATCTT GGTTATCTCA 

7 01 TGCACTTCAC CAATGCCAAC TGTGATTTCG AGCCATCAGT ATTCAAGCTC 

7 51 GCAGTTTTCA TGGACACAAC ATACTTGGCT CTTTTCGTCA ACTTCTTCCT 

8 01 CCAATCATAT GTTCTCCGCG GAGGAAAAGA CAAGTACAAG GCAGTGCCAA 
8 51 AGAAGAAGAA CAACTAA 



Figure 47 



1 MAQHPLVQRL LDVKFDTKRF VAIATHGPKN FPDAEGRKFF ADHFDVTIQA 

51 S I LYMVWFG TKWFMRNRQP FQLTIPLNIW NFILAAFSIA GAVKMTPEFF 

101 GTIANKGIVA SYCKVFDFTK GENGYWVWLF MASKLFELVD TIFLVLRKRP 

151 LMFLHWYHHI LTMIYAWYSH PLTPGFNRYG IYLNFWHAF MYSYYFLRSM 

2 01 KIRVPGFIAQ AITSLQIVQF IISCAVLAHL GYLMHFTNAN CDFEPSVFKL 

2 51 AVFMDTTYLA LFVNFFLQSY VLRGGKDKYK AVPKKKNN 




Figure 48 



Host (plasmid) 


334(pY2C242) 


334(pRET-21) 


334(pRET-22) 


Added Substrates 


50|iMGLA-f 


50jiMGLA+_ 


50 \iM GLA + 




50 jiM A A 


50 JiM AA 




50 jiM AA 


Fatty Acid 


%total fatty acid 


%total fatty acid 


%total fatty acid 


C16-0 


9.22 




12.46 


9.9 


CI 6 1 


0.09 




0.18 


0.13 


C18:0 


1.46 




2.41 


1 .49 


CI 8 ln-9 


4.03 




4.92 


3.91 


C18:3n-<i 


10.02 




11.89 


8.69 


C20:3n-6 


(1.28%)* 0.13 


(11.1%)* 


1.48 


(19.4%)* 2.09 


C20-4n-6 _ 


46.98 




28.87 


35.25 


C224n-6 


0 




0 


0 


Total lipid (mg) 


212 




J74 


187 


* % eonversion-product/(substrate+product) 







Figure 49 



1 ATGAACATGT 

5 1 CAACGAGAAT 

101 TCCTGTTTTC 

151 ATGAATAAAC 

2 01 TCTGACCCTT 

2 51 ATATGGTGTA 

3 01 CAGGGTTTTT 
3 51 GCTAAGCAAA 
401 AGCAGAAGCT 
451 TACTCTTGGT 
5 01 GACTATGAAC 

5 51 GGGCGGCAGG 

6 01 TCCCAGATCA 
651 CTGCTGGATG 
701 GGTCCTCACT 

7 51 TTTGAGGCCT 



CAGTGTTGAC 
GAAGCCATCC 
TGCTCTGTAT 
GAGCAAAGTT 
GCAGTCTTCA 
CATTTTGATG 
ACAATGGACC 
GCACCCGAAC 
GATCTTCCTG 
ACTCCTACAA 
TATGGCGTGC 
TTTCCGAGTC 
CTCAGATGCT 
CAGCATGACC 
CATGTACCTC 
ACATCGGCAA 



TTTACAAGAA 
AATGGATGCA 
GCTGCCTTTA 
TGAACTGAGG 
GTATATTCGG 
ACCAAAGGCC 
TGTCAGCAAA 
TAGGAGATAC 
CACTGGTATC 
AGACATGGTT 
ACGCCGTGAT 
TCCCGGAAGT 
GATGGGCTGT 
AGTGTCACTC 
AGCTACCTTG 
AATGAGGAAA 



TATGAATTCG 
GGAAAACTGG 
TATTCGGTGG 
AAGCCATTAG 
TGCTCTTCGA 
TGAAGCAGTC 
TTCTGGGCTT 
AATATTCATT 
ACCACATCAC 
GCCGGGGGAG 
GTACTCTTAC 
TTGCCATGTT 
GTGGTTAACT 
TCACTTTCAG 
TGCTCTTCTG 
ACAACGAAAG 



AAAAGCAGTT 
AAGAAATCTT 
TCGGCACCTA 
TGCTCTGGTC 
ACTGGTGCTT 
AGTTTGTGAC 
ATGCATTTGT 
ATTCTGAGGA 
TGTGCTCCTG 
GTTGGTTCAT 
TATGCCTTGC 
CATCACCTTG 
ACCTGGTCTT 
AACATCTTCT 
CCATTTCTTC 
CTGAATAG 



Figure 50 



1 MNMSVLTLQE YEFEKQFNEN EAIQWMQENW KKSFLFSALY AAFIFGGRHL 

51 MNKRAKFELR KPLVLWSLTL AVFS I FGALR TGAYMVYILM TKGLKQSVCD 

101 QGFYNG PVSK FWAYAFVLSK APELGDTIFI ILRKQKLIFL HWYHHITVLL 

151 YSWYSYKDMV AGGGWFMTMN YGVHAVMYSY YALRAAGFRV SRKFAMFITL 

2 01 SQITQMLMGC WNYLVFCWM QHDQCHSHFQ NIFWSSLMYL SYLVLFCHFF 

251 FEAYIGKMRK TTKAE* 
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IP Figure 53 

B 



Host 


334 


334 


334 


334 


334 


334 


334 


334 


334 


334 


Plasmid 


pYX242 


pRAE-58 


pYX242 


pRAE-58 


pYX242 


pRAE-58 


pYX242 


pRAE-58 


pYX242 


pRAE-58 


Substrate 


LA 


LA 


GLA 


GLA 


DGLA 


DGLA 


AA 


AA 


ADA 


ADA 


Concentration 


25pM 


25^M 


25juM 


25pM 


25^M 


25(iM 


25(iM 


25nM 


25piM 


25|iM 




% total lipid 


C18:ln-9 


15.27 


16.83 


14.85 


15.58 


13.62 


16.24 


15.08 


15.64 


16.18 


13.98 


CI 8.1 n-7 


1 21 


13.53 


1.22 


1 1.80 


i. 16 


i 2.63 


i . 1 8 


11 ~!(\ 
I 1 . / U 


i on 


1 0 67 


CI 8 ln-5 


0 13 


0.95 


0 20 


0.73 


0. 1 2 


0.72 


0.14 


0.59 


0.12 


0.70 


C18 2n-o 


4 00 


4.85 


0.09 


0.07 


0.07 


0.04 


0.04 


0.04 


0.03 


0.07 


CI 8 3n-(> 


ND 


ND 


4.66 


2.33 


ND 


ND 


ND 


ND 


ND 


ND 


C20 ln-9 


0 07 


2.60 


0.07 


0.33 


0.07 


0.33 


0.04 


0.27 


0.08 


0.33 


C20: 1 n-7 


0 10 


0.18 


0.14 


1.65 


0.08 


1.68 


0.12 


1.58 


0.12 


1.85 


C20 2n-6 


ND 


(13.2^)0.74 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


C20 3n-<> 


ND 


ND 


ND 


(51.4^)2.46 


6.37 


7.86 


ND 


0.03 


ND 


ND 


C20.4n-(> 


ND 


ND 


ND 


ND 


ND 


0.09 


6.4^ 


5.77 


ND 


ND 


C22:4n-0 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


(27.1%)2.14 


10.91 


15.57 


C24:() 


0 59 


1.61 


0.64 


1.12 


0.69 


0.79 


0.52 


0.77 


0.54 


1.26 






Total Lipid 


333 


373 


260 


392 


260 


672 


553 


690 


706 


440 



c 



Host 


334 


334 


334 


334 


334 


334 


334 


334 


334 


334 


Plasmid 


pYX242 


pRAE-58 


pYX242 


pRAE-58 


pYX242 


pRAE-58 


pYX242 


pRAE-58 


pYX242 


pRAE-58 


Substrate 


ALA 


ALA 


STA 


STA 


EPA 


EPA 


DPA 


DPA 






Concentration 


25pM 


25pM 


25|iM 


25[iM 


25f^M 


25[iM 


25]iM 


25|LiM 








7c total lipid 


CI 8: ln-9 


17 21 


17.36 


16.85 


17.71 


16.45 


16 93 


17.08 


16.68 


18.36 


18.77 


CI 8:1 n-7 


1 29 


12.20 


1.15 


1 1.38 


1.23 


1 1.48 


1.33 


11 61 


1.46 


13.72 


CI 8 ln-5 


0 14 


0.68 


0.12 


0.57 


0. 1 2 


0 54 


0.12 


0 63 


0.13 


0.79 


C18 3n-3 


4 42 


3.61 


ND 


0.03 


ND 


0 03 


ND 


0 03 


ND 


0.03 


C18:4n-3 


ND 


0.13 


3 04 


1.38 


ND 


0 13 


ND 


0 13 


ND 


0.17 


C20:ln-9 


0.09 


0.33 


0 1 1 


0.34 


0.05 


0 31 


0.00 


0 30 


0.13 


0.34 


C20; 1 n-7 


0 13 


1.55 


0 05 


1.38 


0.23 


1.89 


0.18 


I 73 


0. 1 5 


1.76 


C20:3n-3 


0 00 


(22.2^)1.03 


ND 


ND 


ND 


0.1 1 


ND 


ND 


ND 


ND 


C20 4n 3 


ND 


ND 


006 


(61.9 f .b)2.24 


ND 


ND 


ND 


ND 


ND 


ND 


C2():5n-3 


ND 


ND 


005 


0.05 


7.43 


4.88 


ND 


ND 


0.07 


ND 


C22:4n-3 


ND 


ND 


ND 


0.39 


ND 


ND 


ND 


ND 


ND 


ND 


C22 5n-6 


ND 


ND 


ND 


ND 


ND 


ND 


0.28 


0 41 


ND 


ND 


C22 5n-3 


ND 


ND 


ND 


ND 


ND 


(39.5 r /r)3.19 


3.90 


5 94 


ND 


ND 


C24 0 


0.43 


0.73 


0 33 


0.73 


0.45 


0.84 


0.64 


1 07 


0.68 


0.77 


C24.5n 3 


ND 


ND 


ND 


ND 


ND 


0.08 


ND 


0 06 




ND 






Total Lipid 


096 


729 


91 1 


710 


71<> 


703 


602 


642 


397 


684 



(7c conversion) = product/(substrate + product) 
ND= not detected 




Figure 54 



1 ATGGAGCAGC TGAAGGCCTT TGATAATGAA GTCAATGCTT TCTTGGAGAA 

51 CATGTTTGGA CCACGAGATT CTCGAGTTCG CGGGTGGTTC CTGCTGGACT 

101 CTTACCTTCC CACCTTCATC CTCACCATCA CGTACCTGCT CTCGATATGG 

151 C TGGGTAAC A AGTACATGAA GAACAGGCCT GCTCTGTCTC TCAGGGGCAT 

2 01 CCTCACCTTG TATAACCTCG CAATCACACT TCTTTCTGCG TATATGCTGG 

2 51 TGGAGCTCAT CCTCTCCAGC TGGGAAGGAG GTTACAACTT GCAGTGTCAG 

3 01 AATCTCGACA GTGCAGGAGA AGGTGATGTC CGGGTAGCCA AGGTCTTGTG 

3 51 GTGGTACTAC TTCTGCAAAC TAGTGGAGTT CCTGGACACG ATTTTCTTTG 
401 TTCTACGAAA AAAGACCAAT CAGATCACCT TCCTTCATGT CTATCACCAC 

4 51 GCGTCCATGT TCAACATCTG GTGGTGTGTT TTGAACTGGA TACCTTGTGG 
501 TCAAAGCTTC TTTGGACCCA CCGTGAACAG CTTTATCCAC ATTCTCATGT 
551 ACTCCTACTA CGGCCTGTCT GTGTTCCCGT CCATGCACAA GTACCTTTGG 
601 TGGAAGAAGT ACCTCACACA GGCTCAGCTG GTGCAGTTCG TACTCACCAT 
651 CACGCACACG CTGAGTGCCG TGGTGAAGCC CTGTGGCTTC CCCTTTGGCT 
7 01 GTCTCATCTT CCAGTCTTCC TATATGATGA CGCTGGTCAT CCTGTTCTTA 
7 51 AACTTCTATA TTCAGACATA CCGGAAAAAG CCAGTGAAGA AAGAGCTGCA 
801 AGAGAAAGAA GTGAAGAATG GTTTGCCCAA AGCCCACTTA ATTGTGGCTA 
851 ATGGGATGAC GGACAAGAAG GCTCAATAA 



Figure 55 



1 MEQLKAFDNE VNAFLDNMFG PRDSRVRGWF LLDSYLPTFI LTITYLLSIW 

51 LGNKYMKNRP ALSLRGILTL YNLAITLLSA YMLVELILSS WEGGYNLQCQ 

101 NLDSAGEGDV RVAKVLWWYY FSKLVEFLDT IFFVLRKKTN Q1TFLHVYHH 

151 ASMFNIVvvvCV LNWIPCGQSF FGPTLNSFIK ILMYSYYGLS VFPSMHKYLW 

2 01 WKKYLTQAQL VQFVLT1THT LSAWKPCGF PFGCLIFQSS YMMTLVILFL 

2 51 NFYIQTYRKK PVKKELQEKE VKNGF PKAHL IVANGMTDKK AQ* 
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1 MEHFDASLST YFKAFLGPRD TRVKGWFLLD NYIPTFVCSV IYLLIVWLGP 

51 KYMKNRQPFS CRGILQLYNL GLTLLSLYMF YELVTGVWEG KYNFFCQGTR 

101 SAGESDMKI I RVLWWYYFSK LIEFMDTFFF ILRKNNHQIT VLHVYHHATM 

151 LNIWWFVMNW VPCGHSYFGA TLNSF IHVLM YSYYGLSSIP SMRPYLWWKK 

201 YITQGQLVQF VLTI IQTTCG VFWPCSFPLG WLFFQIGYMI SLIALFTNFY 

2 51 1 QTYNKKGAS RRKDHLKGHQ NGSVAAVNGH TNSFPSLENS VKPRKQRKD* 
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